The rate of increase in electron temperature in a multidipole device due to the interaction of a group of test electrons with an argon plasma is determined.
The relaxation of a system of particles in a background plasma has been both studied theorectically and experimentally [1] [2] [3] [4] [5] [6] 5 by a number of authors.
In particular, Hsu et al. have investigated the spatial development of the energy distribution of a group of monoenergetic electrons interacting with a background plasma. It is shown that electron-electron collision is the main process for degrading the test particle energy, In this paper, the time evolution of the background electron energy distribution for a group of test electrons interacting with a multidipole plasma is presented. It is found that the thermalization time for these electrons is approximately 15 ~s. The increase in the background electron temperature is mainly due to the dynamic friction between the 6 eV primaries and the plasma electrons.5 Calculations show that the electronelectron collision time ~ee is approximately J ~s for a 6 eV electron. Therefore, the injected test particle makes about five Coulomb colli ons with the background electrons before its energy is degraded.
On the other hand, the test electron also experiences short-range electron-neutral elastic collisions (T ~ 1.7 ~s) en and long-range electron-ion Coulomb elastic deflections.
However, the result of these encounters is to change the trajectory of the test particle, but not its energy.5 In fact, it is these elastic interactions together with the reflections I by the magnet dipole fields that help to maintain the electron distribution isotropic.
The magnetic confinement time Tc of the primary electron in a multidipole device varies inversely as the electron energy.9
In this system, it has been measured that Tc ~ 5 ~s for a 60 eV electron.
10 Hence, for a 6 eV electron Tc ~50 ~s, which is approximately three times longer than the thermalization time. . tt
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